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CONSTRUCTION, CONSTRUCTION MACHINERY,
AND BUILDING MATERIALS

REGIONAL DIFFERENCES IN CONSTRUCTION COSTS
Moscow VOPROSY EKONOMIKI in Russian No 11 1978 pp 13-23

(Article by G. Khaykin: "Regional Differences in Estimated Construction
Costs"]

[Text] The solution of the tasks assigned by the 25th CPSU Congress with
regard to increasing production efficiency and work quality is inextric-
ably linked with the utilization of commodity-monetary relations and with
the improvement of the entire system of economic levers to influence pro-
duction--profits, credit, prices, etc.--which have taken on new content
under the conditions of socialism.

One of the key questions of economic policy and practice at the present
stage of the national economy's development is further improvement of the
system of prices and price formation. Serving as the basis for wholesale
prices are the economically grounded branch outlays for production output,
reflecting the present-day level of equipment, technology, and production
organization. Moreover, in the branches of the extraction industry (coal,
lumbering, mining, the extraction of building materials, etc.), which are
characterized by essential differences in levels of outlays by regions as
affected by natural-climatic and economic-geographical conditions, whole-
sale prices are based on costs for individual production regions (zones).

In construction the methods of setting prices for output are substantially
different from the methods which have been adopted in most of the branches
of material production. The indicated differences are conditioned by the
place of construction within the system of the branches of material produc-
tion and its role in the process of extended reproduction, as indicated by
Marx. "Part of the means of labor, also including the general conditions
of labor, is either attached to a definite place, when this part as means
of labor enters into the production process, or when it is prepared to carry
out a production function, as, for example, that of a machine. Alterna-
tively, this part of the means of labor from the very beginning is pro-
duced in such an immovable form, linked with a definite place, as, for
example, soil improvement, factory buildings, blast furnaces, canals,
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rullroads, etc. In this case the constant attachment of the means of
labor to the production process in which they must function is, at one 1
and the same time, conditioned by the physical mode of their existence."
The output of construction consists of buildings and structures which, in
turn, become means of labor (capital assets utilized for production or
nonproduction purposes) within the process of extended reproduction. The
process of creating capital assets, begun in the branches of heavy indus-
try, is completed here, assuring the realization of the technological unity
of the positive and negative portions of the capital assets as well as
their economic merger.

Buildings and structures which have been prepared for use constitute the
product of production based on the cooperation and specialization of
numerous organizations. The leading role in this production is played by
the construction organization--the general contractor. The objective of
computations between the customer (buyer) and the general contractor is

to ascertain the cost of construction output in that portion whose expenses
are borne by the contracting organizations, i.e., construction and assemb-
ling operations.

Thus, under the existing organizational forms and economic methods of con-
struction management only a portion of construction output is implemented
in commercial form, namely the construction and assembling operations, the
outlays for which comprise the cost of the negative portion of capital
assets for production and nenproduction purposes. The outlays which com-
prise the cost of the capital assets (construction and assembling opera-
tions, outlays for obtaining equipment, etc.) are computed by the customer
and are transferred by him without charge from his own account to the
account of the user organization.

During the last few years the technological structure of capital invest-

ments in most branches has been characterized by the following progressive

shifts: a growth in that portion of investments utilized for the acquisi-

tion of equipment and machinery, while the portion of investments in con-

struction and assembling operations is being curtailed. In most branches,

however, construction and assembling operations occupy an important place

in the makeup of capital investments. Therefore, to a considerable extent, c
their appraisal on a reliable, economically grounded basis effects a

correct determination of the cost of the national economy's capital assets,

a balanced quality of capital investments, material resources, and produc- ;
tion capacities, as well as an assurance of normal economic cost account-

ing by the contracting organications, and, in the final analysis, an in-

creased effectiveness in capital investments.

The role of the price of construction output is carried out by the esti-
mated cost of construction and assembling operations. This situation is

shared by the majority of scholarly economists. Nevertheless, with regard
to the question of computatinn in prices for ONZT [expansion unknown]
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construction output and with regard to the ratio of individual and
soclally necessary labor expenditures in the formation of these prices
various different opinions, at times contradictory ones, have been
expressed, There has been a widespread acceptance of the viewpoint in
accordance with which price formation in construction is based on the
general principles which are inherent to all the branches of material
production and primarily in ONZT price computations fer the production
of construction outpuf. Along with this in many operations there is an
emphasis on the individual character of determining prices for construc-
tion output, which are usually linked with the technical and economic
properties of the branch. For example, a formulation such as the follow-
ing 1s cited: "...The' cost (price) of final construction output is dis-
tinct for each overall construction, and this is essentially different
from an industry wherein standardized wholesale prices are utilized for
the entire country or for its individual economic regions.'2

Consequently, the price of construction output is regarded as a category
which, on the one hand, reflects socially necessary labor requirements
and which, on the other hand, takes into consideration individual outlays
as applied to the conditions of a specific construction project. Obvi-
ously, the above-indicated characteristics of the methods of price for-
mation in construction, as cited in their most general aspect, are
mutually exclusive. But what then is the genuinely economic nature of
outlays which are reflected in the prices for construction output: are
they socially necessary (average for the branch, zone, etc.) or are they
individually distinct in their nature?

In order to elucidate this, let us consider the formula for determining
the price of construction output, which may be represented in the follow-

ing form: y
U=(% 0 C) K K

where {{, is the price of construction output; i represents the volumes
(quantity) of construction elements and the forms of operations which are
envisaged by the plan for the building (structure) for the conditons of
region « in measurements of standardized computations, estimated prices,
and other norms; €4 represent the normative (estimated) outlays per unit

of construction element (type of operation) in accordance with a standard-
ized computation, estimated price, etc., as operative in region A

RQ represents the coefficient of overhead expenses, as determined by the
formula I-*,@% , where # is the norm of overhead expenses, as established
in percentages of direct outlays; %, represents the coefficienct of planned
accumulations (normative profit), as determined by the formula 2 *iai ,
where P 1s the norm of planned accumulations, as established in percentages,
/] represents the coefficient of limited outlays (expenditures for the con-
struction of temporary buildings and structures, additional expenditures
connccted with the production of operations during wintertime, and others).
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The basis of the price of construction output 1is composed of the follow-
ing two clements: the volumes (quantity) of construction elements and
types of operations envisaged hy the plan for the building (structure)
and the magnitudes of the normative (estimated) outlays per unit of the
construction element (type of operations).

The individual nature of the price of construction output is linked pri-
marily with the reflection therein of the volumes of operations which are
conditioned by the engineering, construction, and volume~-planning solu-
tions for the buildings (structures) .3

At the same time, to the degree in which the price of construction out-
put is determined by the magnitude of estimated norms and standardized
computations, as well as that of estimated prices for materials and other
norms which are utilized to estimate the planned volumes of operations,

1t reflects the socially necessary labor outlays. Such an approach per~-
mits us to discover the most characteristic traits of the methods of price
formation in construction, the general and the particular in the mechanism
of determining prices for construction output in comparison with other
branches of material production.

The specifics of price formation in this branch consists of the fact that
the bearer of the ONZT in the price of construction output is its esti-

mated normative basis, i.e., the estimated norms and standardized compu-
tations, estimated prices for materials, and other estimated norms. They
determine the scope of the soclally necessary labor outlays to cover the
means of production dispersed in the construction process and to pay for
manpower per unit of structural element (type of operations), while in

the utilization of standardized plans--per unit of final construction
output,
The system of generally mandatory estimated norms and prices which is used ,

to calculate the estimated cost of construction includes a great number of
different norms, providing for unequal territorial differentiation and in-
congruent regions of operation, which reflects the characteristics of

ONZT formation for the various respective types of resources.

Within the present-day scope of social production, the considerable compli-
catlon of its branch structure, and the extension of the geography of
capital investments, linked primarily with the inclusion of the regions

of Siberia and the Far East in economic circulation, an important pre-
requisite for improving the quality of planning capital investments is

the creation of a system of general cost indicators which would reflect
equivalent volumes of construction (construction and assembling operations)
in various different regions of the country.

In order to make the transition from interregional comparisons of estimated \\
prices on individual types of materials, standardized calculations on the

L
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structural elements of buildings and types of operations, etc. to a com-
parative appraisal of the reglonal level of the estimated cost of con-
struction, it 1s necessary to "weigh" the numerous estimated norms with
the volumes which characterize the construction, .architectural-planning,
and engineering solutions of the various types of buildings and struc-
tures. For these purposes use has been made of a set of material-technical
and labor resources, containing proportionate indicators of their outlays
and characterizing in an averaged-ouf form the model of the building
(structure) with the specified technical parameters. The calculations
which have been carried out in accord-nce with such a model have permitted
the "integration" of numerous types of estimated norms, adopted for deter-
mining the estimated cost of construction. Such a device has ensured, on
the one hand, a consideration of the specific traits of the formation of
the soclal level of outlays for each individually taken form of objects
and tools of labor which are utilized in the process of creating construc-
tion output and, on the other hand, an appraisal of the level of outlays
in the aggregate, i.e., in that form in which they genuinely reflect the
cost structure of construction output. The influence of price~forming
factors on the regional level of estimated cost of construction should be
considered, in our opinion, in the following two basic aspects: the first
characterizes the differences in the levels of egtimated norms and prices
by regions within a constant natural-substantive structure of construc-
tion output; the second is linked with an appraisal of the variations in
the levels of estimated norms and prices by regions in conjunction with
differences in the composition of material-technical and labor resources,
reflecting the planning and engineering (branch) characteristics of con-
struction.

Study of the former aspect allows a determination to be made of the mea-

sure of differences in the level of estimated norms by regions "in a pure

form" (differences in the wholesale prices for building materials, items,

and structural components, rates for freight hauls, conditions and dis-

tances for transporting materials to construction sites, wage rates for

workers, norms for overhead expenses, etc.). Moreover, the influence of
- all other factors except for those of price formation are eliminated
(branch characteristics, natural-climatic conditions of the regions, etc.).
In order to characterize the above-mentioned differences, norms were
determined, and they came to be designated as "territorial indicators of
the estimated cost of construction and assembling operations by regions
of the country."

The second aspect allows us to establish the nature and measure of
reglonal changes in the level of estimated norms and prices when they are
utilized in various combinations, reflecting the proportionate outlay of
material-technical and labor resources with regard to branches taken
separately (subbranches), as well as the natural-climatic conditions of
regions and zones. It was for this purpose that magnitudes were deter-
mined of the branch coefficlents for changing the estimated cost of con-
struction and assembling operations in accordance with the regions of the

5
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USSR. They contain normative appraisals of the regional level of esti-
mated outlays for oblasts, krays, and republics (in relationship to the
base region--Moscow Oblast) for approximately 70 branches and subbranches
of the national economy and industry. Each of the above-mentioned aspects,
despite their obvious interconnection, is of independent importance, re-
flecting the various forms of direct and reciprocal ties of the estimated
norms and the planning and engineering solutions which affect the regional
level of the estimated cost of construction.

Experimental computations have shown that in order to obtain enlarged
quantitative appraisals characterizing the correlations in the level of
costs by regions sets may be utilized which contain a modest number of
representative resources instead of a fully developed list of them, in-
cluding more than 160 types and varieties of resources. Computer calcu-
lations using a.specially worked-out program have allowed us to derive
sets for use in an expedited analysis of the regional level of the esti-
mated costs of construction and assembling operations. Thus, for indus-
trial construction the set contains 14 representative resources, while
for agricultural production construction it contains 11. An appraisal of
the representative resources in estimated prices of each oblast, kray,
autonomous and Union republic testifies to the fact that the results of
calculations differ only insignificantly from the magnitudes of terri-
torial indicators computed on the basis of utilizing a complete list of
material-technical and labor resources.

An analysis of the magnitudes of territorial indicators by economic
regions has allowed us to obtain the following results. In industrial
construction the territorial indicators of six economic regions (Central,
Volgo-Vyatka, Volga, Southern, Trans-Caucasian, and Moldavian SSR) are
close to the base region's indicators and differ from them by no more
than 1--2 percent. A second group of economic regions (Donets-Dnieper,
Southwestern, Baltic, Belorussian) is characterized by a lower level

(by 3--5 percent) of estimated costs for construction and assembling
operations as compared with the level of the base region. A third group
of economic regions (northwestern, Central-Chernozem, North Caucasian,
Urals) exhibits the same scope of deviations in the level of estimated
costs (3--5 percent), but in the direction of being higher as compared
with the base region. A fourth group comprises economic regions in which
the level of estimated costs substantially exceeds the level of the base
region (by 7--9 percent). This group includes the Central Asian, Western
Siberian, and Kazakhstan regions. In two economic regions the level of
the estimated cost of construction and assembling operations is consider-
ably higher than that of the base region: in Eastern Siberia by 14 per-
cent and in the Far East by 36 percent.

In agricultural construction the regional level of the estimated costs of
construction and assembling operations 1s characterized by indicators

whose magnitudes differ substantially from the indicators of industrial
construction. Except for the Baltic region (with a territorial indicator

6
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of 0.99) agricultural construction has not a single economic region in
which the level of estimated norms and prices is lower than the level

of the base region. Only two economic regions have indicators which are
equal to the indicators of the base region (the Southwestern and the
Moldavian SSR). 1In three economic regions (the Belorussian, Donets-
Dnieper, and Central) the level of the estimated costs of construction
and assembling operations is 4--5 percent higher than the level of the
base region. '

The level of the estimated costs of construction in the remaining economic
regions substantially exceeds the level of the base region: in three
reglons (the Southern, Northwestern, and Trans-Caucasian) by 6--9 percent,
in six regions (Volgo-Vyatka, Central-Chernozem, Volga, North-Caucasian,

" Urals, and Central Asian) by 11--16 percent, in the Western Siberian by

21 percent, in the Eastern Siberian by 27 percent, in Kazakhstan by 32
percent, and finally, in the Far East by 40 percent., The data cited
characterize the regional level of estimated norms and prices for terri-
tories within the bounds of which unified regional standardized calcula-
tions (ERER-69) are utilized to determine the estimated costs of construc-—
tion and assembling operations.

As regards estimated norms and prices in the regions of the Far North and
in localities equivalent to them, they are considerably higher than in the
country's remaining territory. These norms and prices reflect the traits
of the development and distribution of the material-technical base of con-
struction in the rerions indicated, the conditions of transport delivery
to construction sites, natural-climatic characteristics and a number of
other factors which, in the final analysis, are reflected in the structure
and the level of the estimated costs of construction. Thus, in Magadan-
skaya Oblast they amount to from 250--300 percent in the central group of
regions to 400--470 percent in the northern group of regions; in the
Yakutskaya ASSR--from 240--280 percent in the central group of regions

to 750--770 percent in the northwestern and northeastern regions of the
republic (the level of estimated norms and prices in Moscow Oblast 1s
taken as 100 percent).

Depending on the nature and dimensions of the intraregional variations in
the level of estimated norms and prices by oblasts, krays and republics
. which are included in the economic regions, the latter may be grouped in
the following manner. )

Group I includes the economic regions which are characterized by insignifi-
cant variations in the level of estimated norms by oblasts, krays and
republics (Donetsk-Dnieper, Southern, Trans-Caucasian, and certain others).
In the regions  indicatel, the span of dimensional variations in the terri-
torial indicators by oblasts, krays and republics does not exceed 3--5 per-~
cent, as a result of which each of these economic regions may be considered
as a unified whole within an enlarged appraisal of the level of estimated
norms and prices. ‘
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iroup II includes economic regions in which the extremal values of the
intraregional variations in the level of estimated norms are character-
ized by significantly large magnitudes, Moreover, the principal portion
of the oblasts, krays and republics which are included within a region
comprises a "bloc" with an equal or approximately equal level of esti-
mated norms and prices, while deviations from the indicated level are
observed only in one or a few oblasts (Volga-Vyatka and certain other

- regions).

Finally, Group III includes a majority of the economic regions with an
extremely uneven distribution of the magnitudes of territorial indica-
tors by oblasts, krays and republics, A tendency characterizing an aver-
age level of estimated norms for the economic region 1s manifested by
means of constant and at' times significant variations in the indicators
which reflect the level of estimated norms and prices by oblasts, krays
and republics. Therefore, in working out and implementing planned, pro-
jected, and economic solutions the average appraisal of the level of
estimated norms and prices by economic region may turn out to be unreli-

able.3

A comparative analysis of the magnitudes of branch coefficients (for sub-
. branches included as part of a branch as well as between branches) and a
- comparison of them with territorial indicators has allowed us to discover
-definite principles in the formation of their levels. A general tendency
for a change in the estimated costs of construction and assembling opera-
tions in a cross-section of economic regions, which was reflected in the
territorial indicators, has been manifested in an overwhelming majority
of branches. Many branches are characterized by a close coordination or
insiguificant deviations in the magnitudes of branch coefficients by
oblasts, krays and republics among themselves as well as in comparison

with the characteristics of the territorial indicators.

Significant deviations (more than 3--5 percent) in the magnitudes of co-
efficients by subbranches which are part of a branch as well as among
branches occur in the presence of one of the following conditions or a
combination of them: in cases where the structure of material resources

in the branch is characterized by a distinctly expressed specific trait,
particularly in connection with a primary need for ome (or several) types
of resources (for example, the use of pipes in the subbranch "Transport

of Petroleum and Petroleum Products,” rails and ties in the subbranch
"Railroad Transport," cable products in the "Communications" branch, and
so forth); when use is made, in order to determine the estimated costs of
construction, of departmental catalogs of estimated prices for local
materials, items and structural components (electric power engineering,
water maintenance, railroad transport, and a number of other branches) in-
stead of oblast catalogs for zonal estimated prices which are utilized for

comparing estimated documentation®in most branches.
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In characterlzing the ropional level of the estimated costs of construce
tion, the territorial indicators and branch coefficients, by supplement-
ing each other, reflect various aspects of the multi-form economic=
geographical and natural-climatic conditions of the reglons, This deter-
mines their importance and the value of thelr utilization in carrying out
technical-economic calculations, based on an enlarged appraisal of the
levels of estimated costs of construction by oblasts, krays, autonomous
and Union republics, and economic reglons.

Calculations show that it is efficient to utilize the branch coefficients
for the branches as a whole, without breaking them up into subbranches,
with the exception of those which have substantial differences in their
levels, conditioned by objective factors, In industry, for example, such
branches include ferrous metallurgy (the coefficients are established
separately for the mining and enriching of raw materials and for ferrous
metallurgy not counting the mining and enriching of coal); nonferrous
metallurgy (the coefficients are determined separately for quarries and
cuts, facilities with shaft surfaces, and others); electric power engi-
neering (the coefficients are established separately for hydroelectric
power stations, GRES's((State regional electric power stations)), thermal
clectric power statlions, electric networks, etec.), and a number of other
branches,

The creation of a developed system of normative regional indicators has
permitted a transition to a qualitatively new stage of resolving this
economfc problem--the regionalization of the country's territory by the
level of the estimated costs of construction (to characterize this the
term "estimated regionalization" has been proposed). Regionalization, as
Is the case with any kind of classification, constitutes a definite ab-
straction which permits, on the basis of summing up derived information
from a large number of indicators with ¢iverse characteristics, the dis-
covery in them of that which is most essential. As a result, it has
become possible to utilize for the purpose of solving economic problems

a comparatively small number of indicators in groups, and this substan-
tially improves the qualitative base of the information being used. Esti-
mated regionalization is marked by a great deal of complexity, dynamism,
and inertia at the same time, as well as by an indefiniteness and inexact-
ness of the derived information. The process of regionalization proposes
a prouping of territorial units such that minimal deviations (in accord-
ance with a fixed criterion) in the respective characteristics of terri-
torics Included within the region are answered.

The reglonalizc*ien of the country's territory by the level of the esti-
mated cost of construction is a major step on the road to creating a

"price atlas of construction" which should reflect the complex and recipro-
cal cconomic ties, "refracted" through the prism of regional differences

in the levels of capital investments in construction and assembling
operatjons,
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Distinctlions must be made between the following: general branch reglopa=
lization, which reflects reglonal differences in the levels of estimated
norms and prices (without a "tether" to specific branches of the natienal
cconomy and industry) as compared with reglonalization by branches (groups
of branches) of the national economy and undustey, which 18 based on an
chlarged appraisal of the regional differences In levels of estimated costs
with consideration being given to the branch specifics of construction.
Each of the above=-mentioned types of repionalization possesses a relative
originality and independence and reflects a definite aspect of the
economic-geographical conditions of the reglons and zones.

One price reglon comprises oblasts, krays, autonomous and Union republics
(those not having oblast division) in which the levels of estimated costs
deviate within the limits of a given interval. 1n forming the price re-
plons use was made of the index of the 80th series of preferable numbers
(with deviations not exceeding 3 percent).® Calculations show that fur-
ther narrowing of the range of variations of the above-indicated magnitudes
(less than 3 percent) is cconomically {nefficient because of the nature and
scales of the averaging out of the derived information.

The question arises: wherein lies the advantage of utilizing the system
of estimated regionalization in comparison with the use of the territorial
indicators which have been worked out for the separate oblasts, krays and
republics?  As wes noted above, under the estimated regionalization the
territorial indicators are generalized. As a result regions are created
with quantitative :haracteristics which are close to the level of estimated
norms. These price regions reflect more exactly the dominant tendencies
in the formation of the spatial structure of the estimated costs of con-
struction in comparison with the separate oblasts, krays and republics,
while their quantitative characteristics are quite constant and stable.
In the formation of the price regions territorially adjacent oblasts,
krays and republics were defined, in which the above-mentioned indicators
are characterized by "troughs" or "peaks" in comparison with the bloc of
surrounding oblasts. The formation of price regions has allowed us to
discover--in the form of "feedbacks"~--the causes of the indicated "break-
downs" in the individual oblasts and republics as well as to evaluate
measures by which to put them on an economic footing. Consequently, the
creation of a system of estimated regionalization constitutes a process
of forming regions with a normalized spatial structure of the estimated
costs of construction, and this is of primary importance in providing the
ground work for an evaluation of capital assets and for a solution to the
economic problems of planning capital investments and managing construc-
tion.

As a result of general branch regionalization of the country's territory
16 regions and subregions have been formed in industrial and civil con-
struction and efght in agricultural construction. Thus, the first price
replon (with a range of territorial indicators of 0.94--0,97) encompasses
32 territorial units, including two Union republics (the Latvian SSR and
the Lithuanian SSR), all six oblasts of the Belorussian economic region,
clpht of the Donetsk-Dnieper economic region, 14 of the Southwestern
cconomic region, as well as the Kalinin (Central economic region) and
Volgograd (Volta economic region) oblasts.
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A speclal place within the system of the general branch estimated region-
alization is occupled by the so-called "macroreglonalization," which en-
visages the formation of price reglons with the utilization as basie
magnitudes the territorial indicators, as determined for the economic
reglons on the whole, without their division into oblasts, krays and
republics. As the criterion here for the formation of price regions

the indicator of the 40th series of preferable numbers has been adopted
(with deviations in territorial indicutors of 6 percent). There are

9 price regions of this type in industrial and civil construction and

5 in agricultural construction. The less differentiated system of basic
indicators which marks macroregionalization allows us in a delimited sense
to abstract from quantitative characteristics the levels of estimated norms
as oriented toward the primary territorial units=-~the oblasts, krays,
autonomous republics and the Union republies which are not divided into
oblasts, One of the advantages of macroregionalization is the stabilicy
of the system in time, and this is particularly important in prognosis-
type technical and economic calculations and in futurs planning.

As distinct from the general branch system, regionallzation by branches of
the national economy and industry takes into account the regional charac-
teristics of the planning and technological structure of construction and
the conditions of the estimated setting of norms by branches. It must be
borme {n mind that the combination of the above-mentioned characteristics
and conditions {n many branches is specific; it reflects the level of
their technical development as well as the forms and methods which have
taken shape in order to determine prices for construction output. Never-
theless, the formatfon of price regions for the complete set of branches,
as envisaged in the national economic plan, though creating an illusion
of reliability, actually leads to a decrease in the stability of the
economic parameters which characterize the regional level of the estimated
cost of construction.

The results of studies which have been carried out testify to the feasi-
bility of merginpg branches for the above-mentioned purposes by the follow-
ing groups: the gas industry; the petroleum-extracting industry; the trans-
port of petroleum and petroleum products; hydroelectric power stations,
electric power networks, the lumbering industry, the remaining branches

of Industry; agriculture; water management; forestry; railroad transport;
housing, cultural, and personal construction.

The forms of the terr{torial organizatfion of the national economy are con-
stantly being improved. Characteristic in this regard is the development
of such basically new forms as the territorial-production complexes (TPC's).
Planning practice during the last few years has provided for the purposeful
apport fonment of regources for the country's individual territories whose
development presents a problem of All-Union importance. 1In connection

with this an {mportant role is being played by purposeful territorial
reglonalization by level of estimated cost of construction, presupposing
the working out of a system of indicators, oriented at such a type of
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individual zones, For this purpose use 18 made of the branch coefficients
of the changes in the estimated costs of construction and asgsembling opera-
tions, which are combined for individual zones and the TPC's.

The basie prineipley determining the methods of estimated regionalization
and the possibliiities for {is functional use amount to the following:
estimated regionalization has an objective economic basis, and it charac-
terizes the spatial differences of the levels of estimated costs of econ-
struction to the degree in which these differences refleet in an averaged-
out form (by means of a system of generally mandatory estimated norms) the
typological conditions for forming the social costs of construction output,
ay determined in the final analysis by the structure of the economy, by
the rate and level of its development, by the presence of capital assets
and production capacities, by the level of labor productivity, the profit-
ability of production, ete.

The system of estimated regionalization takes into consideration the pos~
sibilities of substantial differences fn the degree of combining basic
indicators. This is connected, in the first place, with the traits of
organizing spatial forms within the bounds of which are established and
changed the conditions of applying living and past labor in construction
as vell as in the branches which provide it with material-technical re-
sources and services; in the second place, with differences in the func-
tional use of the economic characteristics of corresponding regions
(division into gencral-branch regionalization and regionalization by
branches of the national economy, etc.).

In order to obtain an economic characterization of the regions, one must
utilize the nomenclature of indicators, which encompasses various aspects
of the regional cost estimate of construction (in comparison with the base
region --Moscow ohlast): the total indicator--the "level of the estimated
costs of construction and assembling operations”; groups of coefficients
which characterize regional differences in the level of estimated outlays
(materials, the basic wages of workers, tl.e operation of construction
machinery, and overhead expenses), in the level of estimated prices for
free-object warchouse construction materials by consolidated groups of
materials; in the level of elements comprising the estimated price (whole=-
sale prices and transport-handling expenses) by consolidated groups of
materials.

The economic characteristics of the regions should be comparable, i.e.,

the quantitative criteria which are used to delineate regions of a given
type must be fdentical. In reglonalization (except for macroregionaliza-
tion) one must ensure the comparison of economic characteristics of a given
repfon with All-Unfon characteristics as well as with those for other
replons, especially those located on adjacent (bordering) territories.

This is all the more important inasmuch as in reality there occur not
abrupt, spasmodfc changes but rather gradual changes in the conditions

ol forming estimated costs of construction among regions.
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Estimated regionalization is oriented toward projects which have been
accepted in territorial planning. Working out the indicators which con-
tain the cost characteristics of territories within a system of estimated
regionalization fills in an essential gap in creating the normative base
which is necessary to work out and implement planned, project, and eco-
nomic solutiens. 1Its adoption should facilitate the improvement of the
forms and methods of territorial planning; it will allow the optimization
of branch and territorial schemes for the development and distribution of
production forces and enable us to find more effective solutions in many
ingtances. Estimated regionalization, which reflects the systematized
price characteristics of regions, may be utilized to solve various classes
of economic problems as follows: the termination of plan (forecast) in-
dicators--for providing grounds for the volumes and structure of construc-
tion output, the determination of production capacities of construction
organizations and needs for material-technical resources, providing
prounds for the economic indicators of a branch; selecting optimal pro-
duction variants==-in analyzing and appraising the comparative economic
effectiveness of capital investments, etc.; forming a normative base
which 18 used in planning and at the preplanning stage of Jdevelopment;
managing and organizing construction production--in analyzing economic
indicators and evaluating the completion of the plan by territorial con-
struction organizations, defining the categorical indicators of combines,
SMU's, etc.; problems of improving the setting of estimated norms and
other functional problems in the branch.

Estimated regionalization reflects the actual level of estimated norms

and prices, as well as the territorial division of labor which has taken
shape on a nationwide level. Shifts in the distribution of material pro-
duction and the development of Union republics and economic regions are
leading to changes in the territorial proportions of the national economy.
Nevertheless, estimated regionalization, particularly macroregionalization,
will not be modified essentially in the future (until 1990) since the
shifts which have taken place in proportions have occurred very slowly.

It is true that serious changes have been undergone by the cost character-
fstics of a number of regions in Kazakhstan, Siberia, the Far East, on the
territories of which radical transformations have taken place, directed

at drawing natural resources into economic circulation and winning new
territories.

The above-mentioned changes will occur under the influence of two basic
groups of factors which arc operating at cross purposes as follows: on
the one hand, lowering the level of expenses and prices as these regions
“ .un, regions which are characterized by a great concentration of re-
sources, a development of the production base, and the creation of a
modern infrastructure; on the other hand, raising the level of prices

and rates for the purposes of stimulating the expansion of the scales of
production and attracting additional manpower. In estimated regionaliza-
tion for the future more and more impetus will be placed on the trend
towiards gradually bringing closer together the levels of the estimated
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normn and prices by major regions as integration processes develop in
the national economy and the levels of the economic development of
oblasts, krays and autonomous and Union republics become more even.

FOOTNOTES
1. K. Marx and F. Engels, "Soch." [Works], Vol 24, p 182,

2. "Teoriya i metodologiya planovogo tsenoobrazovaniya "[Theory and
Methodology of Planned Price Formation], Izd. "Mysl'", 1976, p 260.

J. It should be borne in mind that in determining the planned volumes
of operations we are guided by the norms of engineering and construc-
tion planning, which take into account the level achieved in the
standardization of buildings, facilities, structures and equipment,
i.e., they reflect the sociaily necessary conditions of production.
However, the volumes of operations to be carried out in erecting
buildings and structures are established in each specific instance
with consideration being given to the functional purpose of the
project, as well as the natural-climatic and economic~geographical
cavditions of the region of construction, i.e., individually.

4. The question of establishing norms for the magnitude of net income
in the price of construction output is not regarded here as one of
independent importance.

5. For this same reason the utilization in norms of proportionate capital
investments by a number of branch indicators, which envisages the divi-
sion of the country's territory into 10-12 ‘zones, leads to a substan-
tial distortion in the appraisal of the regional level of the estimated
costs of construction and assembling operations.

6. Series of preferred numbers are used in establishing gradations of
parameters and dimensions as well as individual numerical character-
istics in technology. They consist of decimal series of a geometric
progression with denominators (80th series is 82[—13_-_3733).

COPYRIGHT: Izdatel'stvo "Pravda," "Voprosy ekonomiki," 1978
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CONSTRUCTION, CONSTRUCTION MACHINERY, AND BUILDING MATERTALS

STANDARDIZED MEMBERS FOR 1-STORY INDUSTRIAL BUILDINGS NOTED

Moscow VOZVEDENIYE ODNOETAZHNYKH PROMYSHLENNYKH ZDANIY UNIFITSIROVANNYKH
GABARITNYKH SKHEM in Russian 1978 pp 4-12

[Chapter 1 of the book, '"Vozvedeniye odnoetazhnykh promyshlennykh zdaniy
unifitsirorannykh gabaritnykh skhema"[The Erection of One~Story Industri-
al Buildings of Standardized Dimensioning Schemes], 2d Edition, revised
and supplemented, by the Scientific-Research and Experimental Design In-
stitute for the Organization, Mechanization and Technical Assistance to
Construction (TsNIIOMIP), Stroyizdat]

[Text] 1. Characteristics of Three Dimensional Layout and Structural So-
lutions of Buildings

The three-dimensional layout and structural solutions of one-story indus-
trial buildings are the most important features that determine the princi-
ples for the organization and technology of their construction. The
three-dimensional layout solutions determine: the configuration, layout,
area, height, structural volume, columnar network, and the number, sizes
and placement of bays; and the structural solutions determine the choice
of load-bearing and curtain-wall structure, the analysis scheme, the types
and sizes of structural members and their Joining, materials, and so on.

In accordance with the three~dimensional layout solution, industrial
buildings can be categorized as one-bay, two-bay and multibay. The most
common cases aremultibay buildings, whose configuration enables a whole
set of production operation processes to be accomplished inside the
building.

The sizes of the bays and their mutual placement are determined by the op-
erating processes of the given production work. More often than not,
identical bays of a building are located parallel to one another. In
some cases a block of bays placed in parallel is Joined to a bay placed
perpendicularly.

One-story industrial buildings are subdivided in accordance with not only
their three-dimensional layout characteristics but also the 1ifting and
transporting equipment used, into buildings without cranes and buildings
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equipped with overhead-traveling bridge cranes. In the first case, trans-
port operations inside the building are performed by floor transport and
beam-mounted overhead-traveling hoists attached to the building's load-
bearing roof structure. In the gsecond case—by means of overhead-travel-
ing bridge cranes or by heam-mounted overhead-traveling hoists that move
over crane tracks lald on crane beams, which rest on the colvmns. In mul-
tibay buildings, combinations of the types of transport equipment ramed
are usad.

Depending upon the type of covering, buildings have sloped (one-slope or
two-slope) or flat roofs. Single-bay buildings, as a rule, are designed
with sloped roofs, multibay buildings with both sloped and flat roofs.

In order to insure ventilation of and natural light for the premises in
certain types of industrial buildings, the installation of skylights is
stipulated. Skylights are arranged longitudinally (along the bay of the
building) or laterally. Roofs with longitudinal placement of metal sky-
lights are most widely used. Multibay buildings can have sc.. bays with
skylights and some bays without them.

In current industrial construction practice, about 30 percent of all
buildings are erected without skylights. Such buildings are ventilated
by air conditioning systems and afforded constant illumination in the ab-
sence of windows by daylight~type bulbs.

Depending upon the technological peculiarities of the main production work
of the enterprises that are being built, single-story buildings can be
heated or unheated, with a suspended ceiling or without one.

In certain cases, for operating needs, basements are built in industrial
buildings in which technological equipment, pipelines and so on are placed.

Premises for the amenities and premises for special services for an enter-
prise's departments are placed in buildings that abut on the main building
at the main facade or on the ends, or inside the building (built-in prem-
ises). Sometimes these premises are situated in a separate building.

Three-dimensional layout solutions for one-story industrial buildings of
unified dimensioning schemes with reinforced-concrete frame are shown in
table 1.

Industrial buildings with standardized dimensioning schemes with bays of
30 and 36 meters are solved with steel roof trusses and are characterized
by the following parameters:

Buildings without cranes—height from 6 to 18 meters; and spacing of pe-
rimeter columns 6 meters and of center columns 6 or 12 meters; and

Buildings equipped with supporting overhead-traveling bridge cranes—
height from 10.8 to 18 meters; and spacing of perimeter columns 6 or 12
meters and center columns 12 meters.
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Key:

1. Assigned number of the building block

2, Code of the dimensioning scheme

3. Height to the bottom of the truss structure

4. A, Bulldings without or with 1ifting and transporting equipment
with a load-1lifting capacity of up to 5 tons.

5. . Bulldings equipped with supporting overhead-traveling bridge
cranes with load-lifting capacity of up to 50 tons

6. Bay of 6 meters

Note. Legend: b=~-a building without cranes; K--a building equipped with

a supporting overhead-traveling bridge crane; a--where the spacing of the
perimeter columns is 6 meters, center columns 6 meters, and truss structure
6 meters; 4 --where the spacing of perimeter columns is 6 meters, center
colunns 12 meters, and truss structure 6 meters;B --spacing of perimeter
columns is 6 meters, center columns 12 meters, and truss structure 12
meters; and )--spacing of perimeter columns is 12 meters, center columns

12 meters, and truss structure 12 meters.

Example: [ -~18-72a {s a building block of a building without a crane,
with a bay of 18 meters, height to the bottom of the truss structure of

7.2 meters, and spacing of perimeter and center columns and truss structure
of 6 meters.
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The gradation of building heights in increments of 0.6 and 1.2 meters and

a large number of standard column sizes enable designers to adopt standard-

ized heights for premises that are close to those required by technologi-

cal considerations. If these considerations require that the design in-

crease the parameters above those adopted in the standardized dimensioning
- systems, then the bays and column spacing should be designated in multiples

of 6 meters, and the height in multiples of 1.2 meters.

When designing industrial buildings, a minimal number of different stand-
ardized dimensioning schemes should be used. Choice of a scheme or combina—
tion of schemes should be based upon the rational placement of production
facilities and the technological equipment and by special requirements for
the interlocking of departments.

For each height to the bottom of the truss structure in a building that is
equipped with overhead-traveling bridge cranes, there corresponds only one
grade level for the specified crane cantilever top, based upon the prereq—
uisites for placement of the crane of the greatest load-lifting capability
(tables 2 and 3).

Table 2
Parameters of One~Story Buildings Equipped with
Electrical Overhead-Traveling Bridge Cranes
‘Key: Bucota | war
1. Height of bu:ilding to bottom 3,’:;’:;’:”,‘3?. Foysonoanen. Of(::r;«:‘(;’\("r:m Honaer. « “?‘:‘:'
of the truss structure, S| T | Koanonoro TSt [,
meters. M !
2. Load~lifting capability of
the crane, tons. 8,4 o 5,75 18. 24 ‘g. {g
3. Grade level of the head of e |l R A
the crane rail, meters. 10,8 10, 20 8.15 30. 36 | 12
4. Bay, meters. 12 10, 20 9,35 18 24,30, ! 12
36
5. Spacing of center columns, 12 30 8.65 l’?' 0. 56 ! }g
eters 12 40, 50 8.65 21,130, 36
meters. 13,2 10, 20 10.55 18,24, 80. 2
36
Note: Spacing of perimeter col- 13,2 an 085 18 .12
umns is 6 or 12 meters. 13,2 30, 50 085 - |a4,30, 36 | 12
14,4 10, 20 175 . |18 24 | 12
M4 1 o9 175 |30, 36 | 12
14,4 a0 105 |18 Y
14,4 an, 50 11.05 21, 30,36 , 12
15,6 0, 50 12,25 24, 30, 36 12
16,8 30, 50 1345 24, 30, 36 ! 12
8 a, 50 14,65 21, 30,3 | 12

In designing buildings with suspended transport equipment, the truss struc—
ture (beams or girders) is designed to be, as a rule, 6 meters. Truss-
structure spacing of 12 meters is allowed where standard structure is used.
In buildings equipped with overhead-traveling bridge cranes, the 12-meter
spacing is accepted. !
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Table 3
Parameters of One-Story Buildings Equipped with
Manually Operated Overhead-Traveling Bridge Cranes
Key: %.‘_j. . Ah. 4.ﬂ.§u' nT’“ :__;é —
1. Height of building to bot- Eig 5o | 81 £5d TR
tom of the truss struciure, /G4 | Ab iie| = lap3l 3 eei| X
e85 | E¥ | 233 ¢ )oEF 29 | pzd|
meters. BEE ) g 25| g jEEE 28 H] g
2. lpad-lifting capability of  Jfz | 2 [5%e| & |4E3| 28 |§ie| &
R . i SRR i
3. Grade level of the head of 6 138,25 5 |9, 12 6,6 g.'.’, 5 5619, 12
the crane rail, meters. 8 .
3 : 5 A |18
L. Bay, meters. 6 |58 |5 |18 | 668 E A
7,218,286 62]9, 12’ 8,4 3.2, B 7,49, 12
8
72158 | 62|18 | 84158 | 74118
Note: Spacing of perimeter 7,21 12,5, | 6,712, mi. 8,4 ])'(.;.5; 6,9 |12, 18
20 | 2 ;
and center columns is 6 meters. 78592 5| 68l 12 o 12.5; | 7.6 12, 19
8 .
7,858 | 68[18 | 96128 | 8,1 {2, 18
7.8]12,5 | 6,3] 12, 20
i 20 18 .

In all cases the spacing of perimeter columns is established on the basis
of economic considerations, taking into account the structural solution of
the roof and wall enclosure, as well as the mastery of the various stand-

ard sizes of structural members that are produced by construction-industry
plants.

In two~bay buildings less than 7.2 meters high, where perimeter column
spacing is 6 meters, it is recommended that the same spacing be used also
for the center columns, and, where the height is greater, the use of 6-

meter spacing for center columns is permitted only where there is appropri-
ate substantiation for the choice.

With regard to structural solutions, one-story industrial buildings are
made up on the basis of frame or nonframe solutions. In frame buildings
the basic load-bearing member is the prefabricated reinforced-concrete
frame; in nonframe buildings <% is the walls that absorb the loads from
‘the roof, lifting and transporting equipment, winds, and so on.

The frame of a one-story industrial building consists of columns that have
been fixed to footings, and of crane-beam and truss structure that is
fastened to the columns. The columns and truss structure form lateral
frameworks. The roof slabs are laid on the truss structure with the weld-
ing of embedded parts. Spatial rigidity and stability are achieved in
such buildings by fastening the columns to the footings and joining them
to the roof. In the lateral direction the building's spatial rigidity is
provided by the lateral framework and in the longitudinal direction by the
longitudinal framework, roof members, crane beams and tie beams.
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Each pair of columns that are situated in the middle of a building or a
thermal-expansion unit is joined with tie beams. The length or width of
these units can reach 72 or 144 meters in heated and 48 meters in unheated
‘buildings.

When column spacing is 12 meters or more and roof slabs 6 meters long are
used, subrafter girders are laid to support the truss structure. When the
roof islaid with slabs 12 meters long, the manufacture of which has now been
mastered in several parts of the country, the need to use subrafter gir-
ders is done away with. This reduces the mix of prefabricated reinforced-
concrete items and simplifies the erection of buildings.

Framework columns are installed at the ends of buildings and between two
load~bearing perimeter columns of the longitudinal rows with a spacing of
12 meters. They absorb only loads from the wall enclosure and wind forces.
In buildings equipped with overhead-traveling bridge cranes, the framework
columns of the outer longitudinal rows can be an intermediate support for
the crane beams.

Enclosures—roofs and walls—in buildings serve to provide for a normal
temperature and moisture regime.

Frame buildings have, as a rule, columnar (anchor-cone) type footings,
nonframe buildings have the continuous type.

The footings under the outer columns of the frames of heated buildings and
under all the columns of unheated buildings that are erected on soils that
heave when they freeze are placed lower than the estimated depth of soil
freezing; the depth of soil freezing is not considered in the case of the
center columns of the frames of unheated buildings. Large footings are
erected under center rows of columns because they absorb much heavier
loads than the perimeter walls. :

In addition to the above-indicated structure, a number of other prefabri-
cated reinforced-concrete and concrete members are used in one-story pro-
duction-type buildings: footing and girt beams, partition panels, wall
blocks, beams and slabs for suspended ceilings, cornice panels, posts and
crossbars of gates, and so on. '

Most of the enumerated members have been inecluded in the catalog of stand-
ard structure and are being manufactured in accordance with working draw-
ings that are worked out on the basis of the products mix of prefabricated
reinforced-concrete structure made at factories for one-story industrial
buildings (table 4).

The main prefabricated members that are used in constructing one-story in-
dustrial buildings are as follows.

Footings in most cases are made in columnar form, freestanding, or the
anchor-cone type. The bottom of the footing can be square, rectangular or
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1, Sketeh.

2, Structural dimensions, mm.
3. length & ().

4 Cross-section height, a.
5. Width of top, bl.

6, Width of bottomy bye

7. Distance to the column's crane
cantilever.

8+ Weight, tons.

9. Series of drawings and the designer.

17. Columns of rectangular cross-section
for buildings without oranes, with
bays of 6, 9, 12, 18 and 24 meters.

18, Where the perimeterwcolumn spacing
is 6 meters.

19, KE-01=49, Nos II, IIX, V and VII,
Promatroyproyekt.

20. Where the center column spacing is
6 or 12 meters.

21, KE-01=19, Nos II-VII, Promstroyproyekt.

22, Columns of rectangular cross-section
for buildings with bays of 18 or 24
meters that are equipped with overhead
traveling cranes with load-lifting
capability of 10 or 20 tons,

23, Where the perimeter column spacing is
6 or 12 meters.

2. KE-01-49, Nos I, IV, V and VI,
Promstroyproyekt.

25. Columns of two-projection cross-sec-
tion for buildings with bays of 18,
21, 3% or 36 meters that are equipped
with overhead~traveling cranes with
load=1ifting capability of 30 or 50
tons.

26, KE~01=52, Nos I, 1I, I1I, IV and VI,
Design Institute No 1.
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Specifications for Standard Prefabricated Reinforced-Concraete Structure
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Key:

1. Sketch,

2+ Structural dimensions, mm.
3. Length l (H)o

Ls COross=section;height, a.
5i Width of top, blo

6s Width of bottom, by

7. Distance to the column's orane

cantilever.

8. "aight’ tons.

9. Series of drawings and the designer.

10, Footing beams for buildings with
6-meter column spacing.

11, LA15-1, No 1. Promstroyproyekt
[State Institute for General Con-
struction and Sanitary-gEngineering
Design of Industrial Enterprises].

12, Footing beams for bulldings with
12-meter column spacing.

13, Tie beams for walls made of brick
or lightweight concrete masonry.

14, KE-01-58, No 1, TsNIIPromgzdaniy
[Central Scientific-Research and
Experimental-Design Institute for
Industrial Buildings and Structures].

15. Lintels for walls made of brick or
1lightweight concrete masonry.

16, KE-01-58, No 2, TsNIIPromzdaniy.
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1. Sketch. .

2, Struoturil dimensions, mm.
L« Cross-section height, a.
5. Width of top, blo

6. Width of bottom, bye

7. Distance to the column's crane

cantilevers

8. Weight, tons,

9. Serles of drawings and the designer.

33. Ditto.

36, Segmental rafter girders with span of
18 and 2/, meters where girder
spacing is 6 meters.

37. PK-01-129/68, Nos I-III, TsNIIProm-
zdanly and Design Institute No 1.

38. Segmental rafter trusses with bays of
18 and 2, meters, where girder
spacing is 12 meters.

39. PK-01-129/68, Nos II and III, TsNII-
Promzdaniy and Design Institute No 1.

40. Subrafter girders for buildings with
sloped roof.

41. PK-01-110/68, No I, Promtroyproyekt.

42. Roof slabs 6 meters long and 3 meters
wide.

43 101&65-7’ No 0-5, TSNIIPZ‘GUZMO
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1e Sketch.

2. Structural dimensions, mm.
3. Length R (H)

Le Cross-section height, a.
50 Width of top, blo

6. Width of bottom, by

7. Distance to the column's crane

cantilever., '

8. Weight, tons.

9. Series of drawings and the designer. .

43+ T.465-7, No 0-5, TsNIIPromzdaniy.

Lh. Easily expendable reof slabs, 6 meters
long and 3 meters wide.

45. Roof slabs 12 meters long and 3 meters
wide.

L6¢ Is4655-3, No II, TsNIIPromzdaniy.

47. Wall panels for buildings with column
spacing of 6 and 12 meters. ‘

48. I-432-5, Nos 1 and II, TsNIIPromzdaniy
and Promstroyniiproyekt [All-Union
Scientific-Research and Design Insti-
tute for Industrial Construction] of
the Urals,

49. I.432-3, No O-I, TsNIIPromzdaniy,
NIIZhB | Scientific-Research Institute
for Concrete and Reinforced Concrete],
NIISF [Scientific~Research Institute
for the Physics of Construction], and
NIISMI MPSM SSSR [Scientific-Research
Institute of Buildings Materials and
Articles of USSR Ministry of Construc-
tion Materials Industry].

Note: Arrows signify places for slinging
prefabricated structure; and triangles show
places for resting the prefabricated struc-
ture during transport and storage.
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stepped, depending upon the eross-section of the columns and the caleulat-

ed 'loading.

The dimensions of the anchor cone of a footing are designated with the
clearance between its walls and the column: at the bottom it is at least
50 mmy at the top 75 mme The depth of the anchor cone is at least the
greatest dimension of the lateral cross-section of the column and is 800~
1,250 mme At present, columnar foundations are made with a raised anchor-
cone piece (grade level above the footing—0.15 meter). This increases
somewhat the total cost of the concrete for the footing and the column,
but it enables all work on erection of the underground portion of the
building to be completed before start of the erection of the above-ground

portion,

Columnar footings can be one-piece or built-ups The latter consist of
flat slabs for the lower stages and footing blocks with anchor cone.
Unification of standard sizes of columnar footings is made difficult by
the fact that they can have different laying depths or footing area even
for single-story buildings. At present columnar footings of the anchor-

cone type are made monolithic more often than not. i

Continuous footings are made of two members—reinforced-concrete cushion
blocks of trapezoidal or rectangular cross-section and concrete wall
blocks. Weight of the cushion blocks is 0+3-3 tons and weight of the wall
“blocks is 0.15-3 tons. The cushion blocks are laid on a prepared base di-
rectly against each other in the form of a strip. The wall blocks are
laid on the cushion blocks on mortar with closure of the vertical joints
with mortar or a concrete mix. Reinforcement mesh is often laid in the
horizontal joints between the first row of wall blocks and the cushion

blocks.

In some cases pi.lés are used as a footing under the columns of one-story
production-type buildings. The heads of the piles are Joined by mono-

.1lithic or prefabricated reinforced grillage.

Foundation beams are T-shaped or trapezoidal in cross-section.
the beams varies from 5.95 to 4.3 meters, depending upon the prerequi-
sites for resting them on the footing cuts or on eripple columnsy weight
of a beam is 2,2-0.6 tons. Beams 12 meters long are prestressed, and

their weight reaches 5.7 tons.

The columns of one~story industrial buildings are of square, rectangular
or two-projection cross-section. The columns are without cantilevers—
for buildings without cranes, single-cantilever fbr perimeter rows in
buildings with overhead-traveling Bridge cranes, and two-cantilever for
center rows of multibay buildings with overhead traveling bridge cranes.
The under-crane part of the column can consist of one or two projections.
At present, structure for an I-beam and circular crogs-section column is

being developed.

32
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010051-3



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010051-3

FOR OFFICIAL USE ONLY

Crane beams for bays of 6 and 12 meters are made with spllt metal beams,
using welded H-beams (series I..26.1, No 1), for general-purpose overhead-
traveling bridge cranes with load-lifting capacity of 5-50 tons. For
buildings with cranes of 10-30 tons of load-lifting capacity, reinforced-
concrete crane beams are used.

In beams for 6-meter bays, unlike beams for 12-meter bays, the installa-

tion of braking girders is not called for. The height of beams for 6 me-
ter bays is 800 or 1,300 mm, and for 12-meter bays 1,100 or 1,600 mm, and
their weights are, respectively, 0.5-1,36 and 1,37=4.04 tons; the welght

of braking girders is within the 0.42-0.67 ton range.

Roof beams for bays of 6 and 9 meters are made lean-to, of T-beam or I
beam cross-section, with straight-line configuration of the upper chord
and with plain or latticed webs Height of the beams varies from 600 to
900 mm. These beams are laid without pitch. Beams for 12-meter bays
are I-beam in cross-section, and lean-to or double slope. Beams for 18-
meter bays are two-slope, I~beam in cross~-section, with holes in the web
for reducing weight. Beams intended for roofs of small slope also are in-
stalled with a spacing of 6 and 12 meters. Beams that rest on subrafter
girders are made in shortened form.

Roof girders for bays 18 and 2L meters are basically segmental, of two
types: bracing and nonbracing. The girders can be installed with a spa=-
cing of 6 or 12 meters directly on columns or on subrafter structure.

Subrafter girders 12 meters long are installed along a row of columns in
order that truss girders with a spacing of 6 meters may rest on them.

Subrafter girders are made prestressed; weight of a member is 11.3 or 11
tons.

Roof slabs differ in material, shape and reinforcement. The choice of
slab material—heavy, keramzit or cellular concrete-——depends upon the pur-
pose of the building, its temperature regime and the load on the roof.

Wall panels can be single-layer, made of heavy, keramzit or cellular con—
crete, or three-layer, in which the middle layer insulates against heat.

The mix of members for the buildings includes as basic members wall panels
made of cellular concrete 6 or 12 meters long and 0.9, 1.2, 1.5 or 1.8
meters high. Single-layer panels are 160, 200, 240 or 300 mm thick.

Panels 6 meters long can also be used for buildings with column spacing of
12 meters. In this case the panels are fastened by one end to the frame
columns and by the other end to the frame columns that are installed spe-
cially for structure of the enclosing wall. The mix of members for builde
ing includes also completely preassembled members of smaller sizes.

In addition to the above-enumerated basic types of prefabricated rein-
forced-concrete members, other members and parts made at factories are be-
ing used in the construction of one-story industrial buildings.
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Tie rods and cross-bracing are installed in the longitudinal direction of
building bays between the columns and beams, or these members are made, as
a rule, of rectangular cross-section. Their length is determined by the
column spacing; the weight of the tie rods and crossbracing does not ex-

ceed 1 ton.

Lintels and girt beams are used basically for framing apertures during the
erection of wall enclosures made of brick, and also in places where there

is an overfall of the heights of individual bays.

Steel skylights for light and air 6 meters wide are used for buildings
with bays of 18 meters, and 12 meters wide for buildings with bays of 24,
30 and 36 meters (series I.46L~-11 and 13). In this case the spacing of

the truss structure can be 6 or 12 meters. The skylights are

and have vertical glazing, An exterior gutter is installed along the sky=-
light on the roof, and the roof has a slope of 1.5 percent, 5 percent or
1:12. The skylight structure calls for the use of shaped roof decking

on purlins) or standard reinforced-concrete roof slabs 3x6 and 3x12 me-

ters,

The main members of steel skylights are the skylight panels and girders,
and the end panels that join the girders and the purlins. The skylight
panels that position the skylight glazing in sheets rest on the roof
trussess The length of the panels is 6 or 12 meters and depends upon the
spacing of the roof trusses. The panel consists of a system of po
horizontal members and sheet sheathing for the side of the skylight. The
upper horizontal bracing for the skylight panels is formed by the sky-

light girders and end panels.

COPYRIGHT: Notice Not Available

11409
CSO:  8344/0251B

- 3
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010051-3

,F. L]



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010051-3

FOR OFFICIAL USE ONLY

METALWORKING EQUIPMENT

ABSOLUTE AND RELATIVE PRICE REDUCTION OF MACHINES
Moscow VOPROSY EKONOMIKI in Russian No 10, 1978 pp 38-46
(Article by Yu. Yakovats)

{Text] The chief content and purpose of scientific-technical progress is
economy of worktime, reduction of outlays of living and embodied labor per
product unit (with consideration of its quality). "The purpose of bringing
in machines," X. Marx emphasized, "is, in its most general form, reduction
of cost and consequently price of goods, making them cheaper, that is, re-
ducing the worktime required for the manufacture of a product unit..."l The
rate of lowering the cost of products can serve as a measure of the effec-
tiveness of scientific and technical progress, a leading economic principle
of which is absoclute and relative price reduction of machines.

Absolute and relative price reductions of machines are interrelated forms

of economic realization of scientific-technical progress, possessing common
bases and consequences but different mechanisms of realization. Absolute
price reduction contributes to the full development of the economic potential
of a specific type of equipment, expressed in lower cost and price of manu-
factured equipment in proportion to the expansion of the scale of its produc-
tion and reduction of expenditures. Relative price reduction reflects the
aconomic result of transition to new, more efficient machines, ensuring high-~
er productivity of collectivized labor.

The mechanism for achieving the first form of price decrease is periodic re-
duction of list prices of manufactured machines (in general revisions of
price lists, changing over from temporary wholesale prices for fundamentally
new equipment to permanent reduced prices for outdated machines; the second
is setting lower (calculated per unit of useful effect) prices for new equip-
ment intended to replace equipment that had been produced formerly.

In a planned economy, various methods are employed for the utilization of the
principles of absolute and relative price reduction of equipment: periodic
lowering of wholesale prices of machinery, instruments and equipment in pro-
portion to reduction of production costs and obsolescence; employment of in~
creases and rechictions of wholesale prices of machine=building products;
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employment of graduated wholesale prices; periodic general revaluations of
fixed capital; allowance for obsolescence in determination of amortization
norms of active part of fixed production capital.

Wholesale price lists should not be revised frequently so as not to undexmine
the stability of plan indicators of manufacturers and users of machines and
the incentives for reduction of production costs. At the same time, price
revisions should not be put off where conditions exist for cost reduction of
machines. On the basis of study of actual tendencies over a relative long-
term period of time (10-15 years), there should be determined normative time
periods for revision of wholesale price lists of machine~building products
and possible sizes of reduction of wholesale-price level provided by planned
indexes of price changes in five-year plans., Rates of price reductions of
machines differ significantly with respect to sectors., They are highest in
radio electronics and instrument making and relatively low in heavy machine
building.? Therefore for many price lists it is enough to lower prices once
in five years combined with a general revision of wholesale prices, while for
some types of equipment with higher rates of reduction of production costs
and obsolescence, two or three times may be required in a five-year period.

Noxrmative periods for revision of price lists (coordinated with periods for
changes in normative-technical documentation) and assignments for lowering
prices (plan indexes of prices for sectors and groups of products, long-
term prices for the most important types of machinery and equipment) have to
be included not only in the national economic plan but also in the plans of
industries, associations and entexprises. This makes it possible to carxy
out timely preparations and to search for reserve capacities for reducing
production and raising the technical level and quality of production.

In determination of maximum and wholesale prices for new equipment, special
attention should be paid to the creation of and adherence to normative coef-
ficients of its relative price reduction compared to equipment being replaced.
It is advisable to differentiate these coefficients not only according to
types of equipment but also according tc degree of its newness (the highest--
with development of the technical and economic potential of new generations
of machines, the comparatively lower--with modernization of already known
models of machines).

For relative price reduction of equipment, it is important to make fuller
use of the mechanism of compensation for the costs of its development. For
the initial basis of the price formation of a new machine, there should be
used the normative cost of the series-production period of a given product
in defraying costs of development (in a valid amount) at the expense of
centralized funds (new-equipment development fund, unified fund of science
and technology). Frequently the reason for relative price increase of new
equipment is errors made in its design, but the main thing is inadequately
worked out designs of new machines, lack of experimental plants, their being
overloaded with the output of planred series of production. All this leads
to large losses in the manufacture and use of new equipment. Such "economy"

36
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010051-3

<‘|'|1 n



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010051-3

FOR OFFICTAL USE ONLY

at the stage of introduction of new equipment holds back scientific-technical
progress and reduces its effectiveness. Projected production cost and max-
imum price possess little basig under such conditions.

Absolute and relative price reduction of machinas and their obsolescence must
also be taken into account through tha use of increases and reductions of the
vholesale prices of the products of the machine=building industry, reflecting
a change in the technical level and quality of products, their reproduction
costs and operation of the time factor. In such cases, markups should be a
source of additional economic incentive for planning and design organizations.
For the user, it should guarantee an additional effect and consequently a
price reduction for a higher-quality and technically more parfect machine,
For obsolete machines, price reductions should be made, reducing incentives
for the manufacturer in ragard to the production of obsolete equipment and at
the same time compensating for losses from their operation by users. As we
Fnow, the system of stimulating price increases and reductions, which is
closely connected to the results of certification of product quality, has
been used unilaterally so far., Whereas for products of the machine~building
industry that have received the state Seal of Quality price increases and
reductions are rather widely used, for products coming under the second cate-
gory price reductions are usually not made. This retards the rate of price
reduction and removal from production of obsolete machines. The proposal of
some economists is hardly correct that in such cases price reductions should
be made only for producers while retaining the former price level for users.
This leads to losses by users of obsolete equipment and to higher prices for
new machines.

The use of graduated prices for products of the machine-building industry has
not become widespread, although it involves a progressive idea--to specify
ahead of time in price lists the periods and amounts of price reductions for
specific products. This permits taking obsolescence into account in a planned
manner and providing for price reductions of machines (not only absolute but
also relative, inasmich as the initial basis for determination of maximum

and wholesale prices of later machines will tumn out to be lower), which
mobilizes cost-accounting collectives to search out and to make all-out use

of reserve capacities for cutting down production costs and upgrading its
technical level,

Reference to the need for providing stability of plan indicators frequently
serves as an argument against graduated prices. But value indicators and
norms (including prices) should reflect processes taking place in economic
practice and actively influence them. Inclusion in the plan of graduated
prices and targers for reduction of production cost and of wholesale prices
will strengthen the mobilizing effect of the plan for production efficiency
and scientific-technical progress. The wide-scale use of graduated pricees
and plan price indexes would require raising the level of long-term and an-
nual planning of cost indicators of a plan as well as the working out of
normative periods for renewal of production of machinery, equipment and
instruments.
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Periodically conducted revaluations of fixed capital make it possible to set
prices for machines in accordance with the changing costs of their reproducs
tion, Thus with the revaluation of fixed capital of 1 January 1960, the
restorative value of industrial=production fixed capital decreased compared
to initial cost by 2 paercent and that of machines and equipment by 9.7 pex=
cant, while with the revaluation of industrial=-production fixed capital of

1 January 1972, their restorative value increased by 9 percent, including
machines and equipment by 6 percent (at the same time the value of computar
equipment dropped 9 percent and that of measuring and requlating instruments
==4 percent), This is due both to the rise of wholesale prices in 1967 and
to inadequate accounting in the revaluation of machine obsolescence. It is
evidently advantageous to carry out systematically and in a planned manner
the revaluation of fixed capital (once in 10 years) while making more risid
requirements in regard to the valuation of obsolete equipment. This will
permit not only to reduce all used fixed production capital to a single valu-
ation, equalizing thereby cost=accounting conditions for enterprises and
production installations that have gone into operation at different t!-es,
but will also serve as a mathod for absolute price reduction of aexisting equip-
ment and for relative price reduction of new equipment,

A more complete calculation of machine obsolescence in determining amortiza-
tion norms of the active part of fixed production capital presupposes a fur-
ther increase in amortization norms for renovation (on the basis of reduction
of the average service life of machines because of the scientific-technical
revolution), first of all at the expense of reduced deductions for capital
repairs, This will hinder artificial extension of the service life of obso-
lete and technically backward machines and sharply reduce expense and little-
effective repairs. Thus for industry in 1976, deductions for capital repairs
exceeded 12 billion rubles, which is 22 percent more thng the total sum of
cpital invastments in machine building and metalworking.® At the same time
it is necessary to expand significantly the production of new, technically
more-advanced and more economic systems of machines for comprehensive re-
placement of cbsolete equipment in modernization of existing enterprises.
This constitutes a major reserve capacity for raising the efficiency of
collectivized production.

The rate of absolute price reduction of new equipment may be judged by changes
in indexes of wholesale prices which reflect direct (directive) changes in
price-list prices without consideration of product assortment and quality (as
well as the changeover from temporary prices for fundamentally new products
to permanent ones).

As can be seen from the data in the table, the price index of manufactured
machines, instruments and equipment has dropped on the whole. The average
yearly rate of this drop varies significantly for different years. The fig-
ures are highest in periods when the price level in most sectors of heavy
industry has either dropped (1951-1955~-7.3 percent of average yearly prices)
or at least not changed (1955-1960 and 1967-1973--3,3 percent of yearly
prices). Rate of absolute price reductions for machines sharply slowed down
when prices increased for fuel, power and metal (1965-1967--1,3 percent of
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Rates of Absolute Price Raduction of Products of Machine Building
and Metalworking

Pariods

1950~ 1955= 1960« 1963~ 1967~ 1973-
1955 1960 1965 1967 1973 1976

Average yearly rates
of wholesale price '
chenges (in percent):

all ind\ﬂtty =3.9 +0.3 +0.3 +4,9 =0,2 0.4
sactors of heavy

industry =5,3 =1.4 «0,7 +8,7 =1.6 =0,3
machine building and

mt‘l"orking =7.3 =3.3 =1.4 =1,3 =3,2 =2.1

_ average yearly prices). Naturally, the rates of product price reduction of
machine building have exerted an influence on the dynamicu of expenditures
and prices in other sectors of industry (both directly ard indirectly--as the
result of revaluation of the value of fixed capital).

Analysis of changes in the indexes of wholesale prices of enterprises of some
sectors of machine building shows that rates of absolute price reduction are
highest in comparatively young, rapidly developing sectors (machine building,
radio electronics) and lowest in a number of sectors with metal-intensive pro-
ducts. The effect of price rises of products of raw-material sectors, espe-
cially rolled ferrous metals, is most perccptible in them,

Many machines whose prices are reduced are soon taken out of production. But
it does not follow fxom this that in the given instance price reductions of
machines do not provide real benefits to the user. When setting prices for
new equipment, their level is determined by comparison with already reduced
prices of rroducts that are being replaced or the products of a particular
parametric series. Moreover, in the formation of the normative production
cost of machines, price reductions of component parts and units ayxe taken
into accourt. Consequently, price reductions of products of the machine-
building industry expressed in the wholesale price index are a real economic
result of scientific-technical progress.

At the same time, wholesale price indexes cannot reflect the degree of rel-
ative price reduction of equipment inasmuch as changes in product assortment
and quality are not taken into account in their formation (account, however,
is taken of the fact that prices change here in exact correspondence to
changes in the use effect of products). The degree of relative price reduction
of machines can be measured by comparing wholesale prices with the upper price
1limit of new products. But in this connection it should be kept in mind that
in calculating of the effectiveness of new equipment, on the one hand, the
upper price limit, the maxirum price and sometimes the wholesale price
frequently are raised excessively. Calculation of the effect is done in
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conformity with the potentialities of the new machine, which can be far from
fully realized in the process of its operation, Moreover, cases are to be
found of inefficient use of new and powerful equipment, Consequently there
is occasionally cbserved growth of production cost and price of products
manufactured with new equipment, which attests to the relative price increase
of the latter. On the other hand, the methods use in evaluating the effac-
tiveness of new equipment frequently result in its lowering, which narrows
the economic use limits of machines. This occurs first of all when the use
of the machines is aimed at economy of 1iving labor, improvement of its use,
as well as at conservation of natural resources, reduced pollution of the
environment (since socially necessary expenditures for the reproduction of
labor and natural resources are not fully reflected in production cost,

and their cost-accounting evaluation is reduced excessively in comparison
to the price of the machines),

In evaluating the effectiveness of new equipment, there should be taken into
account factors influencing not only production cost (and value) of products
produced with its power (reduction of specific size of amortization, econs
onlas in wages, expenditures on raw and other materials , fuel, power, and so
forth) but also use value: the production of quality products or new use
values, which could not have been manufactured with earlier machines. Con-
sequently, calculation of the effectiveness of new machines and the dagree of
their relative price reduction must be considered as elements forming pro-
duction expenditures and change of uge value and higher product quality.

Improvement of methods of determination degree of relative price reduction of
new equipment must proceed in the direction of fuller estimation of the social,
acological and external economic effects, The social effect of new equipment
is expressed in improved conditions of labor stemming from its use. This
contributes to better utilization and reproduction of manpower, reduces in-
tensity of labor and the harmful effects of noise, decreases morbidity and
makes labor less tiring and more creative. The ecological effect of new
equipment and technology finds expressior in the rational use of natural re-
sources (reduction of losses in extraction of natural raw materials, greater
integration of its processing, utilization of production wastes) and in the
reduction of environmental pollution (introduction of waste-free technology,
purification of effluent water and waste gases, and so forth). The external
economic effact lies in the possibility of obtaining additional income from
the export of new equipment surpassing the best world models, sale of licen-
ges and also savings from the replacement of imported machines with domestic
that are not inferior in quality and are cheaper.

The social, ecological and external economic effect of new equipment is in-
dissolubly connected to the economic effect and can be considered as a vari-
ety of it and as an indirect economic effect (in distinction to direct, which
is immediately determined by a comparison of expenditures of production of a
machine with the savings obtained in the sphere of its use). For example,
improvement of working conditions serves as one of the methods of increasing
its productivity; reduction of losses of mineral materials in the course of
their extraction relatively reduce the need for funds for prospecting and
working of new mineral deposits.

Lo
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010051-3



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010051-3

FOR OFFICIAL USE ONLY

The theoretical bases and methods of determination of all forms of indirect
affect have been insufficiently worked out in the scientifie plan., It is
often ignored in practical technical-economic calculations., Effectiveness
and degrue of relative price reduction are thareby excessively reduced inas-

much as generally boosted so ial, ecological and external economic require=
ments are made on it.

At the samo time it would be incorrect to justify the low efficiancy of some
new machines and their comparative higher cost in texrms of improved work cone-
ditions. The decisions of the 25th CPSU Congress set as an objective with
respect to the creation of new designs for machines, instruments and appara=
tus lower cost par unit of capacity (productivity). The same objective ap-
plied to agricultural equipment was emphasized at the July (1978) Plenum of
the CC CPSU. As the result of introduction of new equipment, production
costs and product prices should be reduced rather than increased, while the
social and ecological results of use of the machines should be improved,
Therefore, when increasing labor outlays for the improvement of social, eco-
logical and other parameters of machines, it is necessary to carefully valie
date and regulate these outlays. The growth of the direct economic effect
from the use of new equipment must be sufficiently large to compensate fully
for the growing outlays on improvement of the social and ecological results
of use of machines and at the same time to provide an additional economy for
users,

A conducted analysis showed that in the Ninth Five-Year Plan and at the
beginning of the Tenth, rates of absolute and relative price decrease of
machines slowed down for a number of reasons: discontinuance of frequent
price revisions while prescribed norms of profitability were being exceeded;
higher prices for rolled ferrous metals; revaluation of fixed capital and
raising of amortization norms; growth of prices for imported machines and
equipment. But the main reason in our view is partial use of the laws of
cyclical development and equipment and the relative reduction of the
scientific-technical stockpile.

Technical progress is uneven. One may observe in this unevenness a certain
pattern of periodicity in the transition to a qualitatively new level of
equipment and to a new scientific-technical cycle. Reference is made not

to stages of the life cycle through which each new model of a machine passes
and not to the periodic replacement of machine models within the framework

of a particular principle but to the transition to a new scientific-technical
direction or to a new generation of machines. For example, the development
of electronic computers opened up essentially new possibilities for increas-
ing the efficiency of control of most complex technological and economic pro-
cesses and established the basis for a new scientific-technical direction.
Each subsequent generation of electronic computers is distinguished by much
greater speed of information processing, growing diversity of models and
fields of their use. Now a new scientific-technical direction is being de-
veloped-~robot-equipment, which in its turn is characterized by a succession
of generations of robots.
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In the transition to a new scientific-technical cycle, its first phage is tha
longest and most complax. This period requires a fundamental development of
the naw technical idea, carrying out of applied scientific-rasearch, design
and aexperimental work, development and testing of experimental models, large
investments into the remodeling of existing plants or the construction of new
ones for serles production of fundamentally new equipment and for its adop-
tion in different spheres of use, training or retraining of cadres, and so on.
This is followed by the phase of rapid growth of production of the fundamen-
tally new equipment and the rapid growth of the effact stemming from it,
Tachnical parameters of machines are improved, production cost and wholesale
prices of them drop rapidly, expanding thereby the sphere of effective appli-
cation of the new equipment. Then the third phase begins=-a relatively stable
davelopmant of the technical idea. Certain models are replaced by others
that are better designed and more diverse but which no longer yield a signif=-
icant growth of effect. The new technical idea and its marketed system of
machines spread widely and are established on a firm basis in many spheres

of use. But the rates of absolute and velative price reduction of the equip-
ment slow down. In the fourth phase of the cycle, the potential of the given
technical idea becomes practically exhausted and its further davelopment is
connected with large outlays, producing no perceptible effect and sometimes
not justifying itself in the sphere of use: the new models of the machine
are occasionally relatively more expensive. The moment arrives for the trans-
ition to a new scientific-technical cycle. The longer this transition is de-
layed, the greater are the losses incurred by society.

The length of the scientific-technical cycle on the whole and in its individ-
ual phases varies in different sectors, for example in electronics and in
mining technology. But at the same time the movement of the cycle in each
sector should not be examined in isolation., New promising scientific-
tachnical directions lead to revolutions in the technical base for a group
of technical related but at times extremely remote sectors.

At the present time, a number of industries are in the last phase of the
technical cycle, when expenditure on the improvement of designs of machines
and their modernization produce little additional effect. This is to be
noted in power machine building and open-hearth production,s in agricultural
machine buildingé and in other sectors. The economic literature emphasizes
the urgent need for timely transition to a principally nevw level of equip-
ment and technology as a most important factor for increzsing the effective-
ness of scientific-technical progress.

The transition to new generations of machines is often hindered by the de-
fects of the utilized operational mechanism. In science and technology plan-
ning little consideration is given to the cyclicity of technical development
and timely concentration of manpower and resources is not provided for the
preparation and comprehensive balanced transition to the production and use
of new generations of machines. as a result, such a transition frequently
stretches over many years and does not produce the necessary effect. In
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standardization, price formation, economic stimulation and in state certifi-
cation of product quality, a sufficiently differentiated approach is not pro-
vided to the fundamentally new equipment and technology and to products that
are only modifications of long produced ones that have exhausted their poten-
tial in generations of machines.

On the basis of the law of the scientific-technical cycle, it is necessary to
create favorable economic conditions for the comprehensive transition to qua-
litatively new equipment, producing a significant rise in labor productivity
and efficiency of production, and also acceleration of the rates of absolute
and relative price reduction of machines.

Reduction of the fundamental scientific and technical stockpile is an impor-
tant reason for a certain slowing down of the rates of absolute and relative
price reduction of machines and lag in the realization of the requirements of
the scientific-technical cycle. We know that a certain proportionality must
be maintained in the rates of development of science, technology and produc-
tion: basic scientific research must stay ahead of applied research and tach-
nical development, which in its tumn creates a stockpile for the outrunning of

production of the new equipment compared to the rate of development of pro-
duction as a whole.?

Statistical data, however, attest to the fact that these proportions are not
alwvays adhered to. The rates of growth of expenditures on science and the
siza of scientific personnel dropped perceptibly in the Ninth Five-Year Plan
and especially at the beginning of the Tenth. There is occurring a relative
reduction in the number of scientific personnel in institutions of the USSR
Academy of Sciences and the academies of sciences of the union republics
engaged primarily in basic research. In 1960 the share of scientific workers
of these institutions in the total number of scientific personnel comprised
12.1 percent; in 1965, following the turnover of a number of general technical
institutes to industry, it was reduced to 7.8 percent and in 1967 to 7.1 per-
cent. Such a turnover, of course, strengthened the tie of scientific research
with practice. But branch ministries to which general technical institutes
are now subordinsted as a rule put in the forefront current problems, pushing
into the background theoxetical research that creates a scientific-technical
stockpile for the transition to basically new equipment and technology.

In science planning, it is necessary to devote more attention to an advancing
development of basic research, providing it with cadres, material resources
and quaranteed sources of financing. In the conversion of ministries to the
new system of planning, financing and economic stimulation of work on new
equipment, up to 20 percent of the funds of the united fund for the develop-
ment of science and technology are allocated for conducting basic, theoretic
and research scientific work, for design, planning-and-design and technolog-
ical development for the creation in the sector of a scientific-technical
stockpile. But criteria are not always determined for the assignment of
research to basic or exploratory; problems of interbranch character frequently
fall out of sight. Therefore it is necessary to relate closely basic research
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and development to the creation of a stockpile for the transition to new
sclentific-technical directions of technical development and to new genera-
tions of machines. It would be advantageous in our view to expand within

the framework of the USSR Academy of Sciences basic general technical research
of an interbranch character aimed at the development of new sources of energy
and basically new materials and technological schemes and systems of machines,

It should be remembered that the technical ideas and technological principles
employed in mass production have largely been exhausted., There is an increas-
ingly acute need for the wide-scale development of basically new and much

more effective equipment and technology. This would be impossible to achieve
without concentration of resources on basic research and its advancing devel-
opment without a clear-cut working mechanism of concretization of progressive
technical ideas in the sphere of applied science and planning-and~design de-
velopment and their materialization in the mass output and use of new equip-
ment.

Reduction of the technical stockpile and the weakness of "bridaes" which lead
from applied scientific research to the design of new equipment prepared for
inclusion in mass production are borne out by the following data. From 1951-
1955 to 1961-1965, the number of developed models of new types of machines ’
equipment, apparatus and instruments grew 5.3-fold (including new models of
instruments, automation equipment and computer equipment-=-17-fold), while in
the last 11 years it decreased 18 percent (and instruments, automation and
computex equipment--26 percent). It is true that the number of new types of
industrial products developed by production and of obsolete designs of ma-
chines, equipment, apparatus, instruments and products taken out of produc-
tion is steadily growing, which attests to the renewal of assortment and the
technical perfecting of production.

Evidently, the reduction in the number of developed models of new equipment
has been affected by the shrinkage of the fundamental scientific-technical
stockpile and the reduction of attention on completion of scientific and
planning-and-design developments suitable for the introduction of models of
new machines and instruments and the inadequacy of the experimental base. It
should alsc be remembered that enterprises and production associations are
little interested in the development of principally new equipment as this is
connected with considerable risk and with temporary deterioration of the
economic indicators of work. The most important planning and accounting
indicators of the development of technology should be in our view the number
of created models of new equipment (with account being taken of their econ-
omic effectiveness),.the number of models of new equipment actually assim-
ilated by production and the sum total of the additional effect obtained from
this. We need to look for aggregated indicators characterizing the transi-
tion to new generations and systems of machines.

The course taken by the party to raise efficiency of production and speed up

technical progress raises problems of development and implementation of a
complex of measures on the basis of an organic union of the advantages of the
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aconomy of daveloped socialism and the achievements of the scientific and
tachnical revolution. A central place should be occupied among these mea=
sures by concentration of manpower and resources on the creation of a
scientific-technical stockpile, making it possible to shift to a qualita-
tively new level of equipment and technology, planned use of the laws of
cyclical development of science and tachnology, the creation of an cpera-
tional mechanism systematically stimulating development and the introduce
tion of new,more effective equipment and absolute and relative price reduc-
tion of machines.

1.

2,

3‘

4.

5.

6.

FOOTNOTES
K. Marx and F. Engels, "Sochineniya" (Works), Vol 37, p 351.

In devaeloped capitalist countries over the course of 10 years expendi=-
tures on the production of steam turbines and ships decreased on the
average 37 percent, motor vehicles--53 percent, tractors--55 percent,
relays--70 percent, components of electronic designs-=90 percent. During
1963-1976, average prices of digital integrated circuits in the United
States decreased to 1/268th of the initial level and linear to 1/400th
(see Ye.I. Punin, "Nauchno-tekhnicheskaya revolyutsiya i mirovyye tseny" .
(The Scientific-Technical Revolution and World Prices]., Izdatel'stvo
“Mezhdunarodnyye otnosheniya®, 1977, pp 43-49).

See"Narodnoye khozyaystvo SSSR za 60 let" {60 Years of the USSR National
Economy). Jubilee statistical yearbook. Izdatel'stvo "Statistika",
1977, pp 438, 651.

At the same time, cases are not excluded where, computed per unit of use-
ful effect, new machines turn out to be more expensive than earlier pro-
duced ones. But this is not taken into account in the making of indexes.

See V.G. Shteyngauz, "Ekonomicheskiye problemy realizatsii nauchno-
tekhnicheskikh razrabotok" {Economic Problems of Realization of Scientific-
Technical Developments]. Izdatel'stvo "Nauka", 1976, pp 37-38,

See A.P. Kolotushkina, "Tsenoobrazovaniye i tekhnicheskiy progress v sel'-
skokhozyaystvennom mashinostroyenii" (Price Forming and Technical Pro-
gress in Agricultural Machine Building). Izdatel'stvo "Mashinostroyeniye®,
1976, pp 38-42,

See L.M. Gatovskiy, "Nauchno-tekhnicheskiy progressi ekonomika razvitogo
sotsializma" (Scientific-Technical Progress and the Economics of Devel-
oped Socialism], Izdatel'stvo "Nauka", 1974, p 50.
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